The key consideration when performing living donor liver transplantation (LDLT) in patients with BuddChiari syndrome (BCS) is careful management of a stenotic or occluded inferior vena cava (IVC), because it is not possible to replace the recipient stenotic or occluded IVC with donor IVC as in cadaver donor transplantation. We describe how we performed LDLT with extensive thrombectomy in a patient with acuteon-chronic BCS with a totally thrombosed retrohepatic IVC. The operation was successful and the patient remains well, with follow-up images showing a patent IVC and hepatic veins. To our knowledge, LDLT for a BCS patient with severe extensive caval thrombus has never been reported before. We consider that the successful outcome of this patient clearly demonstrates the feasibility of our technique of extensive thrombectomy, without a vessel graft, to manage a stenotic or occluded IVC in LDLT in patients with BCS.
Introduction
Liver transplantation is ultimately the treatment of choice for patients with Budd-Chiari syndrome (BCS), especially those with fulminant forms of BCS, those with established cirrhosis or frank fi brosis, and those with defi ned hepatic metabolic defects such as protein C or protein S defi ciency. 1 The safety and effi cacy of liver transplantation for patients with BCS has been confi rmed by a multicenter study conducted in Europe and by a United States national registry analysis. 2, 3 In contrast to deceased donor liver transplantation, when the recipient stenotic or occluded inferior vena cava (IVC) can be replaced with the donor IVC, in living donor liver transplantation (LDLT) it cannot, so appropriate management of a stenotic or occluded IVC is imperative in LDLT in the patient with BCS. We recently performed successful LDLT with extensive thrombectomy in a patient with acute-on-chronic BCS with a totally thrombosed retrohepatic IVC.
Patient
A 63-year-old man was admitted with general fatigue and vomiting to a local hospital, where liver dysfunction was confi rmed. He was transferred to our hospital when his liver function deteriorated severely, with the following laboratory fi ndings: serum total bilirubin 5.6 mg/dl, aspartate aminotransaminase 3573 IU/l, and alanine aminotransferase 2034 IU/l. He also had grade 3 hepatic encephalopathy. Abdominal computed tomography (CT) showed occlusion of the middle and left hepatic veins with thrombus in the IVC, extending from below the renal vein to the suprahepatic IVC ( Fig. 1) , as well as moderate ascites, and a patent portal vein. As a result of intensive care including plasma exchange, the acute liver failure improved and the patient was referred as a candidate for LDLT, with a diagnosis of BCS.
Technique
The patient underwent LDLT 3 months after the onset of acute liver failure. He received a right lobe liver graft from his son. The intraoperative fi ndings revealed a hard and irregular liver, with moderate ascites and signs of portal hypertension. The preoperative abdominal CT showed a thrombosed IVC, so a portovenous bypass was established early in the procedure. The supradiaphragmatic IVC was cross-clamped after opening the pericardium. We introduced a Fogarty catheter through the opened and widened orifi ce of the right hepatic vein and common trunk of the left and middle hepatic veins. Since part of the thrombus was diffi cult to remove by using only a Fogarty catheter, we performed thrombectomy through a longitudinally opened IVC wall with segmental cross-clamp.
After removing the thrombus from the IVC, we performed cavoplasty to match the orifi ce of donor's hepatic vein without any patch or interposition graft. The right hepatic vein of the graft was anastomosed to the recipient's IVC in an end-to-side fashion (Fig. 2) , and portal, arterial, and biliary anastomoses were completed in a standard fashion. Immediately after LDLT, intravenous heparin therapy was started, which was later changed to oral warfarin. The patient had an uneventful postoperative recovery and was discharged on postoperative day 28. Follow-up CT confi rmed a patent IVC and hepatic veins (Fig. 3) . The patient is now doing well without any signs of recurrence of BCS.
Discussion
Yamada et al. 4 reported three cases of patients who underwent LDLT without replacement of a chronically occluded IVC because they had well-developed hemiazygos veins. As our patient did not have well-developed hemiazygos veins, the IVC had to be preserved as a return from the lower half of the body and as an outfl ow route from the liver.
As options to replace an occluded retrohepatic IVC in LDLT, Yan et al. 5 reported the usefulness of a cryopreserved vena cava graft, and Shimoda et al. 6 advocated an autologous vein graft. Although these Fig. 3 . Follow-up abdominal CT confi rmed a patent IVC with no signs of recurrent thrombus techniques have merit, appropriate cryopreserved grafts or autologous vessel grafts are not always available. Lee et al. 7 described replacing the diseased stenotic retrohepatic vena cava of the recipient with a large-caliber Dacron interposition graft, placed between the right atrium and the infrahepatic IVC. Although long-term outcomes should be evaluated, their technique might be feasible if the thrombotic obstruction of the suprahepatic IVC extends almost to the junction of the right atrium and the intrapericardiac IVC. 7 The successful outcome of our patient confi rms the feasibility of our technique, including extensive thrombectomy without a vessel graft, for managing a stenotic or occluded IVC in LDLT for the BCS patient. In slowprogressing BCS, the wall of inferior caval vein can become fi brotic if thrombosis exists there long term. Although our technique might be applicable for slowprogressing as well as acute BCS, it is important to check if the IVC has a fi brotic wall that could make the IVC stenotic even after thrombectomy.
To the best of our knowledge, this is the fi rst report of LDLT in a BCS patient with such severe extensive caval thrombus. Thus, for patients with acute deteriorating BCS with IVC thrombosis, and for those without CT evidence of a well-developed long-standing hemiazygos vein, we consider LDLT with extensive thrombectomy to be a good treatment option.
